Purpose: Nursing survivors are often not only the victims but also the rescuers in a disaster. Severe natural disasters can cause them long-term psychological impact. This study aimed to investigate the psychological status of nursing survivors and its associated factors 6 years after the severe earthquake that occurred in Wenchuan, Sichuan, on May 12, 2008. Methods: The study used a cross-sectional design. A total of 597 nurses who survived the earthquake and took care of victims were recruited about 6 years after the disaster. They completed a self-report questionnaire assessing information about demographics, earthquakerelated characteristics, psychological status, posttraumatic stress disorder, and posttraumatic growth and resilience. Results: The mean score on the Symptom Checklist-90-Revised (SCL-90-R) was (123.56 ±41.26). Of symptoms indicated by the SCL-90-R, obsessive-compulsive dimension had the highest score (1.62±0.62). The psychological status of nursing survivors differed with the title, monthly per capita household income, financial loss, health status, residential satisfaction, and satisfaction with leaders and colleagues. Severe financial loss and poor health status were significant factors of psychological distress. In addition, psychological status was negatively related to posttraumatic stress disorder and posttraumatic growth, and positively related to resilience. Conclusion: Nursing survivors had a relatively normal level of psychological status 6 years after the 2008 Sichuan earthquake. However, psychological symptoms such as obsessivecompulsive patterns still remained. Interventions focusing on the improvement of financial subsidies and physical health may be particularly useful in reducing psychological problems after the disaster.
Introduction
The Sichuan earthquake, which occurred on May 12, 2008 , struck Wenchuan, Beichuan, and Qingchuan counties, located in the northwestern part of the Sichuan Province of China. 1 It was one of the most severe natural disasters in with increased prevalence of psychiatric disorders 5 such as posttraumatic stress disorder (PTSD), 6, 7 anxiety, 7 depression, 7 somatic complaints, 8 and sleep disorder. 9 With regard to the long-term sequelae, previous reports suggested that: 1) the general rule was that symptoms declined with time; 10 2) post-disaster psychological recovery might be related to positive factors, such as posttraumatic growth (PTG) and resilience; [11] [12] [13] 3) there might be a latency period or delayed onset of some symptoms; 14 and 4) significant psychiatric symptomatology might persist for as long as 14 years. 14, 15 However, previous studies have focused mainly on single and specific psychiatric disorders among survivors rather than their general psychological status. Besides, PTSD, the frequently reported pathological response to disasters, and its relationship with positive responses (ie, PTG and resilience) has been demonstrated in previous studies. [11] [12] [13] 16 Unfortunately, to our best knowledge, there were limited data on the relationship of overall psychological status with PTSD, PTG, and resilience after an earthquake. In other words, the impact of PTSD, PTG, and resilience on overall psychological status of survivors remains unknown. There are many variables associated with post-earthquake psychological problems. Some demographic variables are reported as risk factors for earthquake-related psychopathology including being women; 2 having low educational level, 4 health complaints, 2 and financial strain; 2, 17 and being from developing countries. 10 Other commonly reported risk factors for earthquake-related psychopathology include the level of exposure to earthquake, such as exposure to actual or threatened injury during the earthquake, 18 proximity to the epicenter, 19 death of or severe injury to family members, 20 serious destruction of property/home, 6 ,21 material and psychological support, 6 and social support. 17 As a special group of survivors, nurses were not only the victims but also the rescuers in the disaster. As victims, they suffered from the loss of their families/friends and destruction of property/home. 22 As rescuers, they played critical roles in disaster relief after the earthquake, 23 often working in the front line of care. While rescuing victims, they were frequently exposed to terrifying scenes of deceased or severely wounded people, mass destruction, and frequent aftershocks. These stresses might place them at a risk for psychological distress. For instance, a study showed that 11% of rescuers exhibited general psychiatric morbidity and 21.4% exhibited posttraumatic morbidity after an earthquake in Taiwan. 24 Another study reported that of rescuers who responded to the terrorist attack of September 11, 2001 , in New York, 16.7% exhibited PTSD and 21.7% exhibited depression at 13 months. 25 As both victims and rescuers, prevalence rates of psychological disturbances of the nurses who survived the 2008 Sichuan Earthquake might be much higher than those of the other groups. Besides, these nurses had other characteristics, including most of them being female, with relatively low educational levels compared to doctors, from a developing country and its impoverished areas (Western China). 22, 26 As mentioned, previous studies have indicated that having low educational level and being from developing countries might be significantly associated with psychological problems. 2, 10 Thus, the post-disaster psychological status of nursing survivors should be explored further.
In addition, exploration of long-term perspectives on psychological status of nursing survivors remains limited. Therefore, using a cross-sectional survey, this study aimed to investigate the psychological status of nursing survivors 6 year after the 2008 Sichuan earthquake, and the associated factors of the psychological status, and analyze the relationship between psychological status, PTSD, PTG, and resilience.
Materials and methods

Design and participants
A cross-sectional study was conducted in Southwest China. Seven hospitals (Dujiangyan Medical Center, Dujiangyan Second People's Hospital, People's Hospital of Mianzhu city, Wenchuan People's Hospital, Wenchuan Traditional Chinese Medicine hospital, Yingxiu Community Hospital, Shuimo Community Hospital) in three cities (Dujiangyan, Mianzu, and Wenchuan county) were selected from the areas that were affected the most in the 2008 Sichuan earthquake. 27 All assessments were completed 6 years after the earthquake (between December 2014 and March 2015). All participants were enrolled through convenience sampling. The inclusion criteria were: (1) the nurses with registered nurse licenses; (2) the nurses who personally experienced the 2008 Sichuan earthquake; (3) being involved in the rescue work of the 2008 Sichuan earthquake. Participants were excluded if they did not want to participate in the study. Ultimately, 694 eligible nurses were invited to participate and 597 of them agreed.
Data collection
The data for the research were collected by 14 graduate students from the department of nursing at Sichuan University. These students were divided into seven teams, each of which was responsible for data collection in one hospital. They participated in a five-day training program offered by psychologists, statisticians, and psychiatrists from the West China School of Medicine, Sichuan University. Prior to the formal survey, preliminary pilot evaluations were conducted in two hospitals to test the original questionnaire, and then adjustments were made to adapt to the local conditions. From December 2014 to March 2015, the trained teams were assigned to the hospitals according to a previously arranged schedule. Nurses who met the inclusion criteria were selected through face-to-face interviews. First, the investigators explained the purpose and main content of the survey. After obtaining informed consent from eligible participants, the investigators explained to the respondents how to complete the questionnaires. Then the respondents were asked to complete the questionnaires independently and according to their actual conditions and feelings. No respondent was found to have an extremely low level of education or literacy problem, but the investigators still assisted them in completing the survey if necessary. Finally, the investigators collected the questionnaires immediately after their completion to check the integrity of the data.
Ethical considerations
The study received approval from the Ethics Committee of West China Hospital of Sichuan University. The investigation complied with the principle of voluntariness, and written informed consent was obtained from all participants. The consent forms and the completed questionnaires were separated, and data were treated confidentially.
Measures Basic information
Basic information was obtained through a questionnaire consisting of demographic and earthquake-related characteristics. Demographic variables included age, sex, title, marital status, ethnicity, religious belief, educational level, and monthly per capita household income (MPCHI). Earthquake-related characteristics included physical injury, death of family member(s), financial loss, duration of rescue of victims, health status, residential satisfaction, psychological support, satisfaction with social support systems, and satisfaction with support from family members, leaders and colleagues, and friends and relatives.
Symptom checklist-90-revised
The Symptom Checklist-90-Revised (SCL-90-R) 28 is a self-report symptom inventory used to measure psychological distress and psychological symptoms. It consists of 90 items across nine primary symptom domains: (a) somatization, (b) obsessive-compulsive, (c) interpersonal sensitivity, (d) depression, (e) anxiety, (f) hostility, (g) phobic anxiety, (h) paranoid ideation, and (i) psychoticism. Participants respond to it on a five-point scale ranging from 0 ("asymptomatic") to 4 ("very severe"). Scores higher than two indicate psychopathology. A total score of over 160 is a possible indication of mental health problems. 29 The Chinese version of the SCL-90-R has high reliability and validity and can be used to measure psychological distress and psychological symptoms in the Chinese population. 
PTSD check list-civilian version
PTSD symptoms were assessed using the PTSD Check List-Civilian Version (PCL-C), 31 with 17 items corresponding to the symptoms discussed in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV), PTSD criteria B, C, and D. The response options for each item on the PCL-C were recorded on a five-point Likert scale ranging from 1 (not at all) to 5 (extremely). Higher scores indicate severer PTSD symptoms. A score of 50 or higher was considered indicate PTSD symptoms. The scale has been widely used to assess PTSD symptoms among college students, 32 survivors of road traffic accidents, 33 and adolescents who survived an earthquake, 6, 34, 35 with excellent reliability and validity in China. In this study, the Cronbach's alpha value for this scale was 0.945.
PTG inventory
PTG was assessed using the PTG Inventory (PTGI). 36 The PTGI comprises 21 items in five major domains: (a) relating to others; (b) new possibilities; (c) personal strength; (d) spiritual change; and (e) appreciation of life. Participants responded on a five-point Likert scale ranging from 0 (no change) to 4 (complete change). Higher scores indicate greater PTG. According to Yu Xiaonan, 37 total scores above the 60th percentile were considered to have probable PTG. The Chinese version of the PTGI has high reliability and validity and can be used to measure PTG in the Chinese population. 38 In this study, the Cronbach's alpha value for this scale was 0.965.
Connor-davidson resilience scale
Resilience was assessed using the Connor-Davidson Resilience Scale (CD-RISC). 39 This inventory consists of 25 items across five resilience domains: (a) personal competence, high standards, and tenacity; (b) trust in one's instincts, tolerance of negative affect, and strengthening effects of stress; (c) positive acceptance of change and secure relationships; (d) control; and (e) spiritual influences. Each item is rated on a five-point Likert-type scale ranging from 0 (not true at all) to 4 (true nearly all of the time). 39 Total scores on the CD-RISC range from 0 to 100, with higher scores corresponding to greater resilience. 39 Previous studies have demonstrated that this scale has good reliability and validity for use with Chinese adults. 40 In this study, the Cronbach's alpha value for this scale was 0.969.
Statistical analysis
Continuous variables were described using means and standard deviations, and categorical variables were described using frequencies and percentages. In univariate analysis, independent sample t-test and one-way analysis of variance were used to analyze the relationship between demographic, earthquake-related variables, and psychological status in nursing survivors. Multivariate analysis was conducted using multiple linear regression analysis to explore the factors associated with psychological status. Pearson's correlation analysis was used to examine the relationships between PTSD, PTG, resilience, and psychological status. A two-tailed P-value <0.05 was considered statistically significant. Analyses were performed using SPSS Inc., Chicago, IL, USA version 21.0.
Results
Participant characteristics
Of the 597 respondents in the study, 1.0% were male and 99.0% were female participants. Their age ranged from 26 to 55 years with an average of 37.95 years (SD=8.46). The majority of the respondents were married (87.9%). The Han ethnic group accounted for the majority (90.8%), and the Qiang ethnic group were somewhat fewer in number than the Han (5.5%), but higher than other ethnic minorities in the survey. Overall, 72.6% respondents had a relatively low educational level, and 83.2% had a monthly income of $150-800. These demographic characteristics are presented in Table 1 .
Concerning the earthquake, 110 nurses (18.4%) were injured in the disaster. Thirty-eight nurses (6.4%) lost their family member(s). Five hundred and thirty-six respondents (89.8%) experienced financial loss in the earthquake. After the earthquake, all of them participated in the relief work and most (80.7%) rescued victims for over 3 weeks. Four hundred and three nurses (32.5%) received some kind of psychological support. Most nurses were satisfied with social support systems (60.8%), family members (86.6%), leaders and colleagues (59.1%), and friends and relatives (74.2%). Earthquake-related characteristics are described in Table 2 .
Psychological status, PTSD, PTG, and resilience in nursing survivors
The mean scores on psychological status (SCL-90-R), PTSD (PCL-C), PTG (PTGI), and resilience (CD-RISC) were 123.56 (SD=41.26), 24.76 (SD=9.46), 43 .71 (SD=23.81), and 57.57 (SD=21.13), respectively. For the entire sample, the mean scores on SCL-90-R, PCL-C, and PTGI were relatively low compared to the cutoff point, while the mean score on CD-RISC was higher than the moderate level. These scores indicated that the nurses had a relatively low level of psychological stress, mild PTSD, low PTG, and good resilience. Concerning SCL-90-R, the highest score among the dimensions was on obsessivecompulsive, and the lowest on psychoticism. Five items with the highest scores were trouble remembering things (obsessive-compulsive), feeling easily annoyed and irritated (hostility), feeling low in energy or slowed down (depression), trouble falling sleep (additional scales), and having to check and double check what you do (obsessivecompulsive). Five items with the lowest scores were feelings of guilt (additional scales), hearing voices that other people do not hear (paranoid ideation), thoughts of ending your life (depression), trembling (anxiety), hearing voices that other people do not hear (psychoticism). Further details are described in Tables 3 and 4 .
The relationships of demographic characteristics with earthquake-related variables and psychological status
In the univariate analysis, the results showed that the psychological status of nursing survivors differed with regard to title (P=0.028), MPCHI (P=0.030), financial loss (P<0.001), health status (P<0.001), residential satisfaction (P<0.001), and satisfaction with leaders and colleagues (P=0.033) (Tables 1 and 2 ).
As shown in Table 5 , the results of multivariate regression analyses showed that relatively less financial loss and better health status after the earthquake were significantly related to better psychological status (b=−0.116, P<0.001; b =0.285, P<0.001). These variables could explain 13.7% of the variance. However, there was no significant association between psychological status and the other variables, including title, MPCHI, residential satisfaction, and satisfaction with leaders and colleagues. Analysis of correlation between psychological status, PTSD, PTG, and resilience
As shown in Table 6 , better psychological status was significantly related to mild PTSD (r=0.765, P<0.001), less PTG (r=0.092, P=0.025), and more resilience (r=−0.171, P<0.001).
Discussion
The findings of this six-year follow-up study of the 2008 Sichuan earthquake highlight the long-term impact of a major disaster on the nursing survivors. In our study, the mean score of SCL-90-R was 123.56±41.26, which demonstrated that our nurses had a relative normal psychological status. This finding was similar to an online survey 41 among Dutch survivors of the 2004 Asian tsunami, which concluded that there was a trend towards recovery over 4 years. Our finding was also consistent with those previous studies 10 that showed that psychological symptoms would decline consistently over time. The reason might be explained by the relatively low levels of PTSD and PTG and high level of resilience among our nursing survivors. Resilience is associated with the ability and competence of an individual to rebound after a disruption. 42 It refers to the "bouncing back" or positive adaptation of individuals following an experience of trauma or stress. 43, 44 High level of resilience could help nursing survivors reduce their PTSD and enhance PTG, 11 and help their psychological status recover to a relatively normal level. As a result, most of survivors would recover in the long run. 10 However, our participants still showed several psychological symptoms even 6 years after the earthquake. Of symptoms indicated by the SCL-90-R, the highest score was found on the obsessive-compulsive dimension Abbreviation: SCL-90-R, the Symptom Checklist-90-Revised. (1.62±0.62), indicating that it was the most prominent symptom in these survivors. This is in line with a previous study 45 conducted with female middle-school students from post-earthquake Wenchuan, which showed that obsessive-compulsive traits were the most prevalent. More specifically, obsessive-compulsive symptoms mainly manifested in trouble remembering things and having to check and double check. Besides, being easily annoyed, having low energy, and insomnia were also prominent problems among nursing survivors. There were several possible reasons to explain why these symptoms still existed. The first one might be that the earthquake still impacted victims. Some symptoms including obsessive-compulsive and insomnia were reported among disaster survivors in previous studies. 9, 45 The second reason might be that nursing staff, as rescuers in the disaster, suffered from vicarious trauma. When rescuers, owing to professional duty, took care of traumatized victims or those who were in physical or psychological distress, they could develop the same emotive experiences, therefore indirectly becoming victims. 46 Symptoms of vicarious trauma included insomnia, being easily annoyed, having low energy, and memory problems. 47 These were consistent with the symptoms reported by our participants. The third reason might be explained by the nature of nursing work. Symptoms prevalent among our nurses were also commonly reported among other Chinese nurses. 48 Due to shift work and heavy workload, nurses easily reported mental health problems such as insomnia, having low energy, being easily annoyed, and trouble remembering things. [48] [49] [50] Additionally, because of the high requirements of nursing work, some nurses developed the habit of checking and rechecking, which annoyed them very much. 48 It was hard to distinguish whether these symptoms were caused by the earthquake, nature of nursing work, or both. Therefore, this question needs to be further clarified in the future.
Our analysis showed that, for nursing survivors, less financial loss was associated with better psychological status. Previous studies 17, 51 have suggested that financial strain was a strong risk factor for survivors' mental health post-disaster. However, in our study, we stressed more on the impact of financial loss in the earthquake. As far as we know, a severe earthquake can destroy almost all the survivors' properties, including their houses. Moreover, the areas affected the worst in the 2008 Sichuan earthquake were located in the northwest of Sichuan Province, China. They were among the most underdeveloped in China. The residents were very poor. In this survey, most participants' MPCHI ranged from $150-800. Severe financial loss and low income might result in inability to recover from the financial problems within a short time.
Extreme and widespread damage to property would cause a long-term financial strain after the earthquake. It could affect survivors' psychological status even 6 years after the big disaster. This indicates that ample financial support from the government and society should be provided to nursing survivors not just in the short term but also in the long run.
In addition, we observed that better physical health status was associated with better psychological health status. It was reported that, 5 months after the 2004 Japan earthquake, survivors with physical illnesses were more likely to experience psychological distress than those without, which is consistent with the results of our study. 52 Because of the nature of nursing work, physical health problems prevail among nurses. 53 Current physical health could impact their psychological status. Our study showed that 4.4% participants reported very poor physical health status. It would be a long-term stressor for them. Actions such as periodic physical examinations and timely treatment should be undertaken to improve nursing survivors' physical health. In our study, we also investigated the relationships between psychological status, PTSD, PTG, and resilience among nursing survivors after a severe earthquake. Previous studies have demonstrated the relationships between PTSD, PTG, and resilience among refugees, 16 students, 11 survivors of motor vehicle accident, 12 ex-prisoners of war, and combat veterans. 13 However, our study was the first to use the SCL-90-R as the measure to demonstrate the relationship of overall psychological status with PTSD, PTG, and resilience among nursing survivors. Our study showed that psychological status was negatively (and strongly) related to PTSD, negatively (but weakly) related to PTG, and positively (but weakly) related to resilience. In other words, better psychological status might be significantly related to low level of PTSD (strongly), low PTG (weakly), and high resilience (weakly). This is consistent with the findings of studies that demonstrated that PTSD was positively related to PTG, 54 negatively to resilience, 11 and that their correlations are not strong. 11, 54 However, this is inconsistent with the results of the studies that showed that PTSD was negatively, 13 or curvilinearly 55 related to PTG. Our findings support the notion 11 that growth may be integral to trauma by helping the individual cope effectively with trauma exposure. Namely, growth may stem from trauma. However, it should be noted that the degree of correlation of psychological status with PTG and resilience is very weak. Given the uncertainty in previous studies, such relationships in this population should be further clarified in the future. Our study had several limitations. First, it was a crosssectional survey. With such a design, the limitation is that it is difficult to achieve a longitudinal understanding of the situation before and immediately after the earthquake. It allowed only for an examination of the correlation, not the causation. Second, we do not know the effect of other factors such as life events on the current symptoms. Third, the data were collected using a self-report and not a clinical interview, which might not reflect the true psychological status. Finally, psychological problems are considered to be unacceptable by the Chinese society. Though we promised the confidentiality of the results repeatedly to the participants, it might have been hard for them to disclose their symptoms. This might have resulted in underestimation of the positive rates.
Conclusion
Despite its limitations, this study showed the long-term impact of an earthquake on the nursing survivors. In general, nursing survivors had a relatively normal psychological status 6 years after the 2008 Sichuan earthquake. However, several psychological symptoms such as obsessive-compulsive persisted even 6 years after the earthquake. Besides, severe financial loss and poor health status after the earthquake were found to be associated factors of psychological symptoms. Furthermore, better psychological status was significantly related to mild PTSD, less PTG, and more resilience. There is an urgent need to develop strategies to decrease nursing survivors' psychological symptoms and help them improve their psychological status after an earthquake. It is highly recommended that governments and social institutions pay more attention to the improvement of financial subsidies to and physical health of the nurses exposed to major disasters. 
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